Acetylcholinesterase on the dendrites of central cholinergic neurons: an electron microscopical study in the ferret.
A combination of choline acetyltransferase immunohistochemistry and acetylcholinesterase histochemistry was used to characterize the ultrastructural distribution of acetylcholinesterase in identified cholinergic and non-cholinergic neurons in the ferret brain. Previous studies have shown that most of the cholinergic input to the brain arises from choline acetyltransferase-positive neurons found in the neostriatum, basal forebrain and dorsolateral pontine tegmentum. In all these cells intense staining for acetylcholinesterase was localized within the cisternae of the rough endoplasmic reticulum, in the nuclear envelope and Golgi apparatus, and along the plasma membranes of the soma and dendrites. In contrast, the distribution of acetylcholinesterase in non-cholinergic neurons was restricted mainly to the cisternae of the endoplasmic reticulum and the nuclear envelope. Since previous studies have associated high levels of acetylcholinesterase staining with non-cholinergic neurons in the locus coeruleus and substantia nigra zona compacta, these areas were examined as well. The ultrastructural localization of acetylcholinesterase in the principal locus coeruleus neurons was as observed in typical non-cholinergic neurons. On the other hand, the distribution of acetylcholinesterase in the principal cells of the zona compacta of the substantia nigra was more like that found in cholinergic neurons. In conclusion, the subcellular distribution of acetylcholinesterase in the principal cholinergic neurons of the brain follows a characteristic pattern which, with one exception, is different from that of acetylcholinesterase-positive non-cholinergic neurons.